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(54) Developer container and developer supplying apparatus 



(57) The image forming apparatus includes: a 
developing device to develop an image by using devel- 
oper; a developer container portion to supply the devel- 
oper to the developing device; a developer cartridge 
which is attachable to or detachable from the developer 
container portion; and a driving means to rotate the 
developer cartridge. The developer cartridge further 
includes the following: a) a cartridge main body having 
a shape which facilitates movement of the developer 
toward a developer supply port by being rotated around 
a rotation axis by the driving means; b) a developer sup- 
ply portion having the developer supply port to supply 

FIG. 1 



the developer to the image forming apparatus; and c) an 
opening/closing covering member to open and close the 
developer supply port. The opening/closing covering 
member includes an engagement member to connect 
the developer supply port with the opening/closing cov- 
ering member so that the engagement member posi- 
tions the opening/closing covering member at an 
opened state of the developer supply port when the 
developer cartridge is mounted in the image forming 
apparatus and the developer cartridge is rotated around 
the rotation axis. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an image forming 
apparatus provided with a developer cartridge which is 
rotated by a developer supply driving operation while 
the developer cartridge is mounted in a developer car- 
tridge holder, and which supplies developer into a devel- 
oper container portion, and to an image forming 
apparatus provided with a developer supplying appara- 
tus in which a developer cartridge holder is rotated by a 
developer supply driving operation while the developer 
cartridge is mounted in the developer cartridge holder, 
and which supplies developer into a developer container 
portion. 

As image forming apparatus, there are color laser 
printers, or similar apparatus, provided with a developer 
supplying apparatus in which, for example, a developer 
cartridge is mounted in a developer cartridge holder, 
and the developer cartridge holder is rotated by a devel- 
oper supply driving operation while a developer car- 
tridge is mounted in the developer cartridge holder, so 
that developer is supplied into the developer container. 

Further, there is also a developer supplying appara- 
tus in which a developer cartridge is mounted in the 
apparatus main body, and which is provided with a 
mechanism to take off an inner plug, which closes a 
developer supply port of the developer cartridge so that 
the developer can not flow out, (for example, Japanese 
Patent Publication Open to Public Inspection No 
20701/1995). 

Incidentally, in the developer supplying apparatus, it 
can be considered that the developer cartridge is 
mounted in the developer cartridge holder of the appa- 
ratus main body while the developer cartridge is being 
rotated. However, in this case, the developer cartridge 
holder is rotated being provided with the developer car- 
tridge, and thereby, when the developer cartridge is 
mounted in the developer holder, the developer car- 
tridge holder is rotated, which makes it difficult to mount 
the developer cartridge in the developer cartridge 
holder, which is disadvantageous. 

Further, when the inner plug which closes the car- 
tridge developer supply port of the developer cartridge, 
is taken off, considerable power is required, and a 
mechanism to take off the inner plug becomes larger, 
resulting in an increase in size of the apparatus and its 
cost, which is another problem. 

SUMMARY OF THE INVENTION 

The present invention has been attained in view of 
the above-described problems An object of the present 
invention is to provide a developer cartridge with a sim- 
ple structure, which can be securely attached to and 
detached from a developer cartridge holder; and devel- 
oper can be supplied by opening/closing a cartridge 
developer supplying port of the developer cartridge. 



Further, another object of the present invention is to pro- 
vide an image forming apparatus in which a structure is 
simple; attachment and detachment of the developer 
cartridge can be securely achieved; a cartridge devel- 
5 oper supplying port of the developer cartridge can be 
securely opened and closed; and the overall size of the 
apparatus is reduced, and cost is reduced. 

In order to solve the above problems, an image 
forming apparatus according to the present invention 
io includes the following. That is, the image forming appa- 
ratus includes: a developing device to develop an image 
by using developer; a developer container portion to 
supply the developer to the developing device; a devel- 
oper cartridge which is attachable to or detachable from 
15 the developer container portion; and a driving means to 
rotate the developer cartridge. The developer cartridge 
further includes the following: a) a cartridge main body 
having a shape which facilitates movement of the devel- 
oper toward a developer supply port by being rotated 
20 around a rotation axis by the driving means; b) a devel- 
oper supply portion having the developer supply port to 
supply the developer to the image forming apparatus; 
and c) a plurality of opening/closing cap members to 
open and close the developer supply port The plurality 
25 of opening/closing cap members include an engage- 
ment member to connect the plurality of opening/closing 
cap members to each other, and the plurality of the 
opening/closing cap members are structured so that 
they are successively opened and closed by the 
30 engagement member when the developer cartridge is 
rotated around the rotation axis under the condition that 
it is mounted in the image forming apparatus. 

The image forming apparatus further includes a 
developer cartridge holder portion to hold the developer 
35 cartridge, and the developer cartridge holder portion 
further has a drive regulation means to stop rotation of 
the driving means when the opening/closing cap mem- 
bers are opened and closed. 

The image forming apparatus further includes a 
40 developer cartridge holder portion to hold the developer 
cartridge, and the developer cartridge holder portion 
further has a supply guide for sliding and falling the 
developer toward the developer container portion. 
The image forming apparatus is sometimes struc- 
45 tured such that the direction of the opening/closing 
motion of the plurality of opening/closing cap members 
of the developer cartridge is either parallel to the rota- 
tion axis or perpendicular to the axis. 

Further, in the image forming apparatus, the devel- 
50 oper supply portion of the developer cartridge further 
has a guiding-recess portion to guide the developer 
toward the developer supply port by rotation of the car- 
tridge main body. 

Still further, in the image forming apparatus, when 
55 the direction of the opening/closing motion of the plural- 
ity of opening/closing cap members is perpendicular to 
the rotation axis, the developer supply portion of the 
* a developer cartridge further has an inclined surface por- 
tion for sliding and falling the developer, which has been 
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guided to the developer supply port by the guiding- 
recess portion, to the image forming apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

Fig. 1 is a view showing the general structure of an 
image forming apparatus. 

Fig. 2 is a plan view of the image forming appara- 
tus. 

Fig. 3 is the general structural view showing a con- to 
dition in which a frame of the image forming apparatus 
is pulled out. 

Fig. 4 is a plan view showing a condition in which a 
frame of the image forming apparatus is pulled out. 

Fig. 5 is a sectional view along V-V in Fig. 1 . is 

Fig. 6 is a view showing a condition in which a car- 
tridge attachment/detachment door is closed, which is 
viewed from direction A in Fig. 5. 

Fig. 7 is a view showing a condition in which the 
cartridge attachment/detachment door is opened, which 20 
is viewed from direction A in Fig. 5. 

Figs. 8(a) through 8(d) are sectional views showing 
a condition in which a developer cartridge is mounted in 
a developer cartridge holder. 

Fig. 9 is an disassembled perspective view showing 25 
the developer cartridge and the developer cartridge 
holder. 

Fig. 10 is a sectional view showing a mounted con- 
dition of the developer cartridge and the developer car- 
tridge holder. 30 

Figs. 11(a) through 11 (f) are views showing a con- 
dition in which the developer cartridge is mounted into 
the developer cartridge holder. 

Figs. 12(a) and 12(b) are sectional views showing a 
condition in which the developer cartridge is mounted 35 
into the developer cartridge holder. 

Figs. 13(a) and 13(b) are sectional views showing a 
condition in which the developer cartridge is mounted 
into the developer cartridge holder. 

Figs. 1 4(a) and 1 4(b) are sectional views showing a 40 
condition in which the developer cartridge is mounted 
into the developer cartridge holder. 

Figs. 1 5(a) and 1 5(b) are sectional views showing a 
condition in which the developer cartridge is mounted 
into the developer cartridge holder. 45 

Fig. 16(a) and 16(b) are views showing the first 
opening/closing cover of a yellow developer cartridge. 

Figs. 17(a) and 17(b) are views showing the first 
opening/closing cover of a magenta developer car- 
tridge. 50 

Figs. 18(a) and 18(b) are views showing the first 
opening/closing cover of a cyan developer cartridge. 

Figs. 19(a) and 19(b) are views showing the first 
opening/closing cover of a black developer cartridge. 

Fig. 20 is a sectional view showing a mounting con- 55 
dition of the developer cartridge and the developer car- 
tridge holder. 

Fig. 21 is a view showing the developer cartridge. 

Figs. 22(a) through 22(c) are views showing a car- 



tridge opening/closing cover portion. 

Figs. 23(a) and 13(b) are views showing the devel- 
oper cartridge holder. 

Figs. 24(a) through 24(c) are views showing a car- 
tridge holder opening/closing cover portion. 

Rgs. 25(a) through 25(c) are views showing the 
developer cartridge and an opening/closing condition of 
the cartridge opening/closing cover portion along XXV- 
XXV in Fig. 20. 

Figs. 26(a) through 26(c) are views showing a 
developer supplying portion of the cartridge holder and 
an opening/closing condition of the cartridge holder 
opening/closing cover portion along XXVI-XXVI in Fig. 
20. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An example of a developer cartridge and an image 
forming apparatus of the present invention will be 
described below. Initially, an example of an image form- 
ing apparatus shown in Figs. 1 through 19, will be 
described. 

In a color laser printer as an image forming appara- 
tus 1 , a frame 3 is provided in an apparatus main body 
2 in such a manner that it can be horizontally pulled out 
of the front of an apparatus main body 2. An automatic 
sheet feed cassette 4 is located in the lower portion of 
the apparatus main body 2, and a sheet by-pass cas- 
sette 5 is located on a front side wall so that it can be 
opened and closed. Sheet feed conveyance paths 7 and 
8, which convey a recording sheet from respective cas- 
settes to a transfer section 6, are formed of these cas- 
settes. A base plate 9, which is provided in the 
automatic sheet feed cassette 4, is forced by a spring 10 
so that a recording sheet, which has been set in the cas- 
sette, is always in contact with a sheet feed roller 1 1 , 
and is sent to the sheet feed conveyance path 7 one by 
one sheet by the drive of the sheet feed roller 11. 
Recording sheets set in the sheet by-pass cassette 5 
are sent to the sheet feed conveyance path 8 one by 
one, by the drive of a sheet feed roller 12. The sheet 
feed conveyance paths 7 and 8 are integrated in a trans- 
fer section 6 side. Paired conveyance rollers 13 and a 
conveyance guide 14 are respectively provided in the 
sheet feed conveyance paths 7 and 8, and thereby, the 
recording sheet is conveyed onto the transfer section 6 
at predetermined timing. 

The transfer section 6 is arranged at a opposed 
position to an image carrier 30, and multi-color images 
on the peripheral surface of the image carrier 30 are col- 
lectively transferred onto the recording sheet. A fixing 
section 16 and a delivery roller 17 are arranged in a 
delivery conveyance path 15 of the recording sheet on 
which an image has been transferred, and the recording 
sheet separated from the transfer section 6 is conveyed 
to a fixing section 1 6. The fixing section 1 6 is composed 
of two pressure-contact rollers 18 in which a heater is 
provided inside at least one of the two rollers. When 
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heat and pressure are applied between these two pres- 
sure-contact rollers 18, adhered toner is fused and fixed 
onto the recording sheet. After that, the recording sheet 
is delivered from a delivery conveyance path 15 outside 
of the apparatus by the delivery roller 1 7. 

An image writing section 20 is provided in the appa- 
ratus main body 2, by which image exposure is carried 
out on the peripheral surface of the image carrier 30 
according to an image signal. By the image writing sec- 
tion 20, rotational scanning is carried out by a rotational 
polygonal mirror 21, using laser light beams emitted 
from a laser light source; an optical path of the laser 
light beam is deflected by a reflection mirror 24 through 
an fe lens 22 and a filter 23, and projected onto the 
peripheral surface of the previously charged image car- 
rier 30; and consequently a latent image is formed on 
the surface of the image carrier 30. 

The image carrier 30 is provided in the frame 3 so 
that it can be rotated in one way (clockwise in the draw- 
ing). Further, in the frame 3, a PCL 31, a charger 32, 
developing devices 33, a cleaning section 34 and a dis- 
charger 35 are arranged around the image carrier 30. 
After any charge during previous printing has been elim- 
inated by the discharge of the PCL 31, the peripheral 
surface of the image carrier is again uniformly charged 
by the charger 32, and stands by for a new printing 
operation. After this uniform charging, new image expo- 
sure is carried out by the image writing section 20 
according to a new image signal. 

Developing devices 33 in which developer, com- 
posed of mixed agents of a toner of yellow (Y), magenta 
(M), cyan (C) and black (K), and a magnetic carrier, is 
loaded, are provided around the image carrier 30. A stir- 
ring screw 36, a conveyance rotating body 37, and a 
developer carrier 38 are provided in each developing 
device 33. Initially, the first color development is carried 
out by the rotating developer carrier 38. in which a mag- 
net is housed. The developer, on the developer carrier 
38, is regulated to a predetermined thickness by a reg- 
ulating bar 39, and is conveyed to a developing area. An 
AC bias voltage and a DC bias voltage are superim- 
posed and applied between the image carrier 30 and 
the developer carrier 38, and a latent image is visual- 
ized by commonly known methods. 

After the first color development has been thus 
completed, the apparatus enters into the second color 
(magenta) image forming process, and the image car- 
rier 30 is uniformly charged again. The same image 
forming process is carried out for the third color (cyan), 
and also the fourth color (black), and thereby, the devel- 
opment for a total of four colors is carried out on the 
image carrier 30. 

A developer supplying apparatus 40 is provided in 
the frame 3. and a 4-color developer container portion 
41 and a developer cartridge 42 to supply developer to 
the developer container portion 41, are provided in the 
developer supplying apparatus 40. As shown in Figs. 1 
and 3, the developer container portion 41 and the car- 
tridge 42 are provided in the upper portion of the appa- 



ratus main body, and as shown in Figs. 2 and 4, the 4- 
color developer container portion 41 and the developer 
cartridge 42 are arranged parallel to each other. 

The developer cartridge 42 is mounted into the 
5 developer cartridge holder portion 43 while the devel- 
oper cartridge 42 is being rotated. When the developer 
cartridge holder portion 43 is rotated under the above 
condition, developer is supplied from the developer car- 
tridge 42 to the developer container portion 41 through 
™ a supplying guide 43a of the developer cartridge holder 
portion 43. Developer conveyance means 44 are pro- 
vided in the lower portion of the 4-color developer con- 
tainer portion 41, corresponding to each color 
developer. By the rotation of the developer conveyance 
75 screw 44, developer in the developer container portion 
41 is guided to a supplying path 45 provided corre- 
sponding to each developing device 33, and is dropped 
from supplying path 45 for supplying the developer into 
the corresponding developing device 33. 
20 As shown in Fig. 8(a), a shaft portion 43b is inte- 
grally formed with the supplying guide 43a in the devel- 
oper cartridge holder portion 43, and pivotally 
supported rotatably by the developer container portion 
41. A driven gear 46 is provided on a tip portion of the 
25 shaft portion 43b. The driven gear 46 is engaged and 
interlocked with respective coupling gear 47. 

In the developer cartridge holder portion 43 
arranged one side of the frame 3. the driven gear 46 is 
engaged with a direction changing gear 48 as shown in 
30 Figs. 5 through 7. This direction changing gear 48 is 
engaged with a large diameter intermediate gear 49, 
and the direction of rotation is changed by 90°. The 
large diameter intermediate gear 49 is connected to a 
drive gear 51 through a small diameter intermediate 
35 gear 50 as shown in Figs. 6 and 7. The drive gear 51 is 
engaged with a gear, not shown in the drawing, which 
transmits a driving force from the apparatus main body 
2. The rotational driving force of the drive gear 51 is 
transmitted to the driven gear 46 of the developer car- 
40 tridge holder portion 43 through the small diameter 
intermediate gear 50, the large diameter intermediate 
gear 49, and the direction changing gear 48, and thus 
the 4-color developer cartridge holder portion 43 is 
respectively interlocked and rotated through couplinq 
45 gears 47. 

A drive regulation means 60 to regulate the driving 
operation for developer supply when the developer car- 
tridge 42 is attached to or detached from the developer 
cartridge holder portion 43 is provided in the frame 3. 
so As shown in Fig. 7, the drive regulation means 60 regu- 
lates the driving operation for developer supply by mov- 
ing a regulation lever 62 in the direction of regulation 
when a developer cartridge attachment/detachment 
door 61 is opened. As shown in Fig. 8. the drive regula- 
55 tion means 60 releases the regulation for the driving 
operation for the developer supply by moving a regula- 
tion lever 62 in the direction of regulation release when 
the developer cartridge attachment/detachment door 61 
is closed. The developer cartridge attachment/detach- 
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ment door 61 is provided in the frame 3 so that it is 
rotate around a supporting pin 63, and is also provided 
as a cover of the frame 3. The developer cartridge 
attachment/detachment door 61 is opened or closed 
when the developer cartridge 42 is attached into or 5 
detached from the developer cartridge holder portion 
43, and a protrusion 61b and a stopper portion 61c are 
formed on an arm portion 61a. The regulation lever 62 
is provided in the frame 3 so that it is rotatable around a 
supporting pin 64, and is structured such that a claw 10 
portion 62a engages with and disengages from the 
drive gear 51 . When the claw portion 62a of the regula- 
tion lever 62 is engaged with the drive gear 51 , rotation 
of the drive gear 51 is regulated, and when it is disen- 
gaged from the drive gear 51, the drive gear is free to 75 
rotate. 

The developer cartridge attachment/detachment 
door 61 moves the regulation lever 62, and when the 
developer cartridge attachment/detachment door 61 is 
closed, the protrusion 61b lifts up the claw portion 62a 20 
side of the regulation lever 62 as shown in Fig. 6. 
Thereby, the claw portion 62a is not engaged with the 
drive gear 51, so that the drive gear 51 is rotated. On 
the other hand, when the developer cartridge attach- 
ment/detachment door 61 is opened, the protrusion 61b 25 
lifts up the opposite side of the claw portion 62a of the 
regulation lever 62, and the stopper portion 61c is 
engaged with a engagement portion 65 and maintained. 
Thereby, the claw portion 62a is engaged with the drive 
gear 51 and the rotation is stopped. 30 

As described above, when the developer cartridge 
42 is attached into and detached from the developer 
cartridge holder portion 43, drive for the developer sup- 
ply is regulated. For example, when the developer car- 
tridge 42 is replaced, the developer cartridge holder 35 
portion 43 is stopped, and therefore, the developer car- 
tridge 42 is easily attached into and detached from the 
developer cartridge holder portion 43, so that the main- 
tenance operation can be easily and rapidly carried out. 

Further, when the developer cartridge attach- 40 
ment/detachment door 61 is opened, driving for the 
developer supply is regulated, and when the developer 
cartridge attachment/detachment door 61 is closed, 
regulation for the drive for the developer supply is 
released. The developer cartridge attachment/detach- 45 
ment door 61 is assuredly opened when the developer 
cartridge 42 is attached, and when it is detached, the 
developer cartridge attachment/detachment door 61 is 
assuredly closed. Therefore, a special opening/closing 
mechanism for the developer cartridge attach- 50 
ment/detachment door 61 is not necessary. Thereby, 
the structure is simple, attachment and detachment of 
the developer cartridge 42 is easier, and leakage of the 
developer can be prevented. 

When the regulating means for developer supply 55 
driving is provided by connection to the developer car- 
tridge attachment/detachment door 61 , it can be assur- 
edly regulated at a lower cost, compared to a developer 
supply driving regulation with electrical components 



such as solenoids, or the like. 

Incidentally, the drive regulation means to regulate 
the drive for rotating the developer cartridge 42 is not 
limited to this, but may be directly provided on the devel- 
oper cartridge attachment/detachment door 61 . Further, 
when the developer cartridge 42 is attached to and 
detached from the developer cartridge holder portion 
43, opening and closing of the developer cartridge 
attachment/detachment door 61 is detected, and driving 
may be regulated by a solenoid. 

In the developer supply apparatus 40, the devel- 
oper cartridge 42 can be attached into and detached 
from the developer cartridge holder 43 while being 
rotated. Under the condition that the developer cartridge 
42 is attached into the developer cartridge holder por- 
tion 43, the developer supplying apparatus 40 is rotated 
by the developer supply driving operation, and thus sup- 
plies developer into the developer container portion 41 . 

That is, as shown in Figs. 9 and 10, a cartridge 
developer supply portion 42a is formed in the developer 
cartridge 42, and a cartridge developer supply port 42b 
is formed in the cartridge developer supply portion 42a. 
A cartridge opening/closing cap portion 42c, which 
opens and closes the cartridge developer supply port 
42b, is provided in the cartridge developer supply por- 
tion 42a such that it can be rotated around a rotational 
central axis L1 of the developer cartridge 42. An open- 
ing 42d, which is communicated to the cartridge devel- 
oper supply port 42b, is provided in the cartridge 
opening/closing cap portion 42c. 

A stopper rib 42e is provided in the cartridge devel- 
oper supply portion 42a, and the stopper rib 42e is posi- 
tioned facing the opening portion 42d. The cartridge 
opening/closing cap portion 42c is rotated within the 
range in which stopper rib 42e comes into contact with 
both sides of the opening portion 42d, and thereby 
opens or closes the cartridge developer supply port 
42b. When the cartridge developer supply port 42b is 
communicated to the opening portion 42d, the cartridge 
developer supply port 42b is in the "opened" status, and 
when the cartridge developer supply port 42b is not 
communicated to the opening portion 42d, the cartridge 
developer supply port 42b is in the "dosed" status. An 
engagement portion 42i to rotate the cartridge open- 
ing/closing cap portion 42 in the surface perpendicular 
to the rotational central axis L1 of the developer car- 
tridge 42 is integrally formed on the cartridge open- 
ing/closing cap portion 42c. 

When the developer cartridge 42 is rotated over the 
range of the opening portion 42d, the developer car- 
tridge 42 is integrally rotated with the cartridge open- 
ing/closing cap portion 42c by the stopper rib 42e. 

On the other hand, a cartridge holder developer 
supply portion 43c is formed in the developer cartridge 
holder portion 43. and a cartridge holder portion devel- 
oper supply port 43d is formed in the cartridge holder 
developer supply portion 43c. In the cartridge holder 
developer supply portion 43c, a cartridge holder open- 
ing/closing cap portion 43e. which opens or closes the 
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cartridge holder portion developer supply port 43d, is 
provided so that it can be rotated around the rotational 
central axis L1 of the developer cartridge 42. In the car- 
tridge holder opening/closing cap portion 43e, an open- 
ing 43f is provided which is communicated to the 
cartridge holder portion developer supply opening 43d. 
A stopper rib 43g is provided in the cartridge holder 
developer supply portion 43c, and the stopper rib 43g is 
positioned facing the opening portion 43f. The cartridge 
holder opening/closing cap portion 43e is rotated within 
the range in which stopper rib 43g comes into contact 
with both sides of the opening portion 43f, and opens or 
closes the cartridge holder portion developer supply 
port 43d. den the cartridge holder portion developer 
supply port 43d is communicated to the opening portion 
43f, the developer cartridge holder portion developer 
supply port 43d is in the "opened" status, and when the 
cartridge holder portion developer supply port 43d is not 
communicated to the opening portion 43f , the developer 
cartridge holder portion developer supply port 43d is in 
the "closed" status. An engagement portion 43i to rotate 
the cartridge holder opening/closing cap portion 43e in 
the surface, which is perpendicular to the rotational cen- 
tral axis L1 of the developer cartridge 42, is also inte- 
grally formed on the cartridge holder opening/closing 
cap portion 43e. The engagement portion 43i and the 
engagement portion 42i of the cartridge opening/clos- 
ing cap portion 42c are engaged with each other, and 
are integrally rotated. 

As shown in Figs. 9 and 1 1, in the cartridge devel- 
oper supply portion 42a of the developer cartridge 42, a 
guiding-recess portion 42k is formed which guides the 
interior developer to the cartridge developer supply port 
42b by rotation. The guiding-recess 42k is integrally 
connected to a spiral guide 42f which is formed inside 
the cartridge. A protrusion 42g to engage with the devel- 
oper cartridge holder portion 43, is integrally formed in 
the cartridge developer supply portion 42a. 

On the other hand, an engagement cut-out groove 
43h which engages with the protrusion 42g of the devel- 
oper cartridge 42 is integrally formed in the cartridge 
holder developer supply portion 43c of the developer 
cartridge holder 43. 

As described above, and as shown in Figs. 1 1 and 
12, the cartridge developer supply port 42b and the car- 
tridge holder portion developer supply port 43d are 
structured such that these ports are opened and closed 
by attachment and detachment of the developer car- 
tridge 42 to the developer cartridge holder portion 43 
while the developer cartridge is being rotated. 

As shown in Figs. 1 1 (a) and 1 1(b), when the devel- 
oper cartridge 42 is attached into the developer car- 
tridge holder portion 43, initially, the protrusion 42g of 
the developer cartridge 42 is engaged with the engage- 
ment cut-out groove 43h of the developer cartridge t 
holder portion 43. Then, when the developer cartridge 
42 is further rotated in the arrowed direction in Figs. 
1 1(c) and 1 1(d), the protrusion 42g is rotated along the 
engagement cut-out groove 43h, and finally, as shown 



in Figs. 11(e) and 11(f), the developer cartridge 42 is 
attached into the developer cartridge holder portion 43. 

As shown in Figs. 12 through 15, when the devel- 
oper cartridge 42 is attached into the developer car- 
5 tridge holder portion 43 while being rotated, the 
cartridge developer supply port 42b and the cartridge 
holder portion developer supply port 43d are both 
opened and developer can be supplied. 

That is, when the cartridge developer supply por- 
10 tion 42a of the developer cartridge 42 is engaged with 
the cartridge holder developer supply portion 43c of the 
developer cartridge holder portion 43, and the devel- 
oper cartridge 42 is rotated in the arrowed direction, the 
cartridge developer supply port 42b of the developer 
is cartridge 42 is communicated to the opening portion 
42d of the cartridge opening/closing cap portion 42c as 
shown in Fig. 13. Further, when the developer cartridge 
42 is rotated in the arrowed direction, the cartridge 
opening/closing cap portion 42c is rotated by the stop- 
20 per rib 42e, and as shown in Fig. 14, the cartridge devel- 
oper supply port 42b, opening portion 42d, and the 
opening portion 43f of the cartridge holder open- 
ing/closing cap portion 43e are communicated to each 
other. Further, when the developer cartridge 42 is 
25 rotated in the arrowed direction, the cartridge holder 
opening/closing cap portion 43e is also rotated, and as 
shown in Fig. 15, the cartridge developer supply port 
42b, the opening portion 42d of the cartridge open- 
ing/closing cap portion 42c, the opening portion 43f of 
30 the cartridge holder opening/closing cap portion 43e, 
and the cartridge holder portion developer supply port 
43d are communicated to each other. 

In the case where the developer cartridge 42 is 
detached from the developer cartridge holder portion 
35 43, when the developer cartridge 42 is rotated in the 
reverse direction to the above description, then, the car- 
tridge developer supply port 42b, the opening portion 
42d of the cartridge opening/closing cap portion 42c, 
the opening portion 43f of the cartridge holder open- 
40 ing/closing cap portion 43e, and the cartridge holder 
portion developer supply port 43d are all shielded. 

As described above, when the cartridge open* 
ing/closing cap portion 42c having the first developer 
supply port 42b, and the cartridge holder opening/clos- 
ts ing cap portion 43c having the cartridge holder portion 
developer supply port 43d, are attached to and 
detached from the developer cartridge holder portion 43 
while the developer cartridge 42 is being rotated, these 
cap portions are rotated and opened/closed, wherein 
*> the first developer supply port 42b and the cartridge 
holder portion developer supply port 43d face each 
other with respect to the rotational central axis L1 of the 
developer cartridge 42. Therefore, the developer supply 
port of the developer cartridge 42 can be securely 
5 opened and closed by a simple structure. Further, when 
the developer supply ports are provided to face each 
other with respect to the rotational central axis L1 of the 
developer cartridge 42, developer can be smoothly sup- 
plied radially from the circumference of the developer 
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cartridge 42. 

As shown in Figs. 16 through 19, the cartridge 
opening/closing cap portion 42c of each of the 4-color 
developer cartridges 42 is structured such that the 
radius of the protruded portions 42j and 42I, formed on s 
the inner wall of each of the cartridge opening/closing 
cap portion 42c of the yellow developer cartridge 42 
shown in Fig. 16, the magenta developer cartridge 42 
shown in Fig. 17, the cyan developer cartridge 42 
shown in Fig. 18, and the black developer cartridge 42 10 
shown in Fig. 19, are different from each of the other 
developer cartridges. Recess portions which can be 
engaged with the corresponding protruding portions 42j 
and 42I, are formed on the cartridge holder open- 
ing/closing cap portion 43e of the developer cartridge is 
holder portion 43, and thereby, none of the 4-color 
developer cartridges 42 can be erroneously attached 
into the developer cartridge holder portion 43. 

Herein, the engagement of the developer cartridge 
42 with the developer cartridge holder portion 43 will be 20 
further detailed below. In Fig. 8(a), a supply guide 43a is 
integrally formed near the supply port 43d, on the side 
of the developer cartridge holder portion 43 opposed to 
the developer cartridge 42. The supply guide 43a is 
composed of a developer dipping-up surface portion 25 
and an inclined surface portion. A shaft portion 43b is 
integrally formed on the other tip of the developer car- 
tridge holder portion 43, and a driven gear 46 is 
engaged with the protruded tip. The driven gear 46 and 
the shaft portion 43b are approximately horizontally 30 
supported by support walls 40A, 40B, 40C, and a sup- 
port member 40D of the developer supply apparatus 40. 

The driving force of the drive source of the image 
forming apparatus is transmitted through an intermedi- 
ate gear train and the driven gear 46, which will be 35 
described later, and thereby, the developer cartridge 
holder portion 43, integrally formed with the shaft por- 
tion 43b which is engaged with the driven gear 46, is 
rotated. Further, the developer cartridge 42 engaged 
with the developer cartridge holder portion 43, is also 40 
simultaneously rotated integrally. Due to this rotation, 
developer T in the developer cartridge 42 is propelled in 
the direction of opening portion 425 by the spiral protru- 
sion 424, as shown in Fig. 9, further dipped up by a 
guide recessed portion (developer sending portion) 45 
42k, passed through supply ports 42b and 42d which 
have been rotated upward, and fed to the developer car- 
tridge holder portion 43. Developer T sent to the devel- 
oper cartridge holder portion 43 which is rotated 
integrally with the developer cartridge 42, is dipped up 50 
by the developer dipping-up surface portion, and is 
delivered, as shown by an arrow in Fig. 8(a), when the 
supply ports 42b and 42d of the developer cartridge 42, 
and the supply ports 43d and 43f of the developer car- 
tridge holder portion 43 almost reach the upper-most 55 
position. Then, developer T is supplied to the developer 
container portion 41 (developer hopper). The amount of 
developer T accommodated in the developer container 
portion 41 is detected by an optical detecting means, 



which is not shown in the drawing. When the developer 
supply amount reaches a predetermined value, drive of 
the driving source is stopped, and subsequently the 
developer supply from the developer cartridge 42 is 
stopped. 

Figs. 8(b) and 8(c) are respectively a rear view and 
a sectional view showing the rotation process of the 
developer cartridge holder portion 43. The developer 
container portion 168 is provided with a developer resid- 
ual amount detection sensor. When the developer resid- 
ual amount detection sensor detects an insufficient 
developer amount in the developer container portion 41 , 
the driven gear 46 is caused to rotate by the detection 
signal, and thereby the developer cartridge holder por- 
tion 43 and the developer cartridge 42 are rotated coun- 
terclockwise as shown in the drawing. Due to the 
rotation of the developer cartridge 42, the developer T 
delivered from the supply ports 43d and 43f by thrusting 
force of the spiral protrusion 424, is dipped up by the 
dipping-up surface portion which is rotated together 
with the developer cartridge holder portion 43 in the 
arrowed direction. When the developer T reaches in the 
vicinity of the rotational upper position above the shaft 
portion 43b as shown in Fig. 8(c). the developer falls 
and slides along the inclined surface portion, and is 
accommodated in the developer container portion 41 
which is located below the shaft portion 43b. 

When a decrease of developer in the developing 
devices 33 is detected by the detection means, a con- 
veyance screw 441 of a developer conveyance means 
44, shown in Fig. 8(a). is rotated, and the developer T 
temporarily accommodated in the developer container 
portion 41 is conveyed in the appropriately horizontal 
direction. The developer T is supplied from the arrowed 
portion in Fig. 8(a) to the developing devices 33 located 
below. The conveyance screw 441 is housed in a devel- 
oper conveyance path 443, formed between a cartridge 
holding casing (the second casing) 440 located in the 
lower portion, and a cartridge supporting member (a 
container supporting member) 442 located in the upper 
portion, and is connected to the driving source, not 
shown in the drawing, and rotatable. The second casing 
440 and the container supporting member 442 are 
closely connected to each other so that the developer 
does not leak. However, these can be separated and 
reassembled after the developer conveyance path 443 
and the conveyance screw 441 have been inspected 
and repaired. 

As described above, the developer T is supplied 
from the upper portion of the developer cartridge 42 to 
the developer container portion, and therefore, the 
developer cartridge 42 and the developer container por- 
tion 41 are arranged in approximately the same plane, 
the total height of the apparatus can be reduced, and 
the overall apparatus can be more compact. 

Further, as shown in Fig. (8a), the supply guide 
43a, by which supply ports 42b and 42d of the devel- 
oper cartridge 42 and the supply ports 43d and 43f of 
the developer container portion (toner hopper) 41 are 
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connected to each other, is located above the rotation 
shaft of the developer cartridge 42, and thereby, a suffi- 
cient amount of developer can be secured in the devel- 
oper container portion 41. Accordingly, even when the 
developer in the developer cartridge 42 is exhausted, 5 
and image formation is continuously carried out during 
replacement of the developer cartridge 42 by the opera- 
tor, a decrease of the image density does not immedi- 
ately occur. 

Referring to Figs. 20 through 24, another example io 
of the image forming apparatus shown in Figs. 1 
through 19, will be described below. Fig. 20 is a sec- 
tional view showing a condition of the developer car- 
tridge attached to the developer cartridge holder 
portion. Fig. 21 is a view showing the developer car- is 
tridge. Fig. 22 is a view showing the cartridge open- 
ing/closing cap portion. Fig. 23 is a view showing the 
developer cartridge holder portion. Fig. 24 is a view 
showing the cartridge holder opening/closing cap por- 
tion. Fig. 25 is a view showing the developer cartridge 20 
and an opening/closing state of the cartridge open- 
ing/closing cap portion, along XXV-XXV in Fig. 20. Fig. 
26 is a view showing the cartridge holder developer 
supply portion and the opening/closing state of the car- 
tridge holder opening/closing cap portion, along XXVI- 25 
XXVI in Fig. 20. 

In the present example, the same members as in 
the above-described example, are denoted by the same 
numerals, and explanations for these members are 
omitted. A developer supply port opening/closing 30 
means to open and close the developer supply port by 
attaching or detaching the developer cartridge 42 to or 
from the developer cartridge holder portion 43 of the 
present example, while the developer cartridge 42 is 
being rotated, is provided in the developer cartridge 35 
holder portion 43, and the developer supply ports, 
which face each other, are provided in the direction per- 
pendicular to the rotational central axis L1 of the devel- 
oper cartridge 42. 

The developer cartridge 42 is shown in Fig. 21 . Fig. 40 
21(a) is a front view of the cartridge developer supply 
portion 42a of the developer cartridge 42, while Fig. 
21(b) is a sectional view along XXI-XXI of Fig. 21(a). 
The cartridge developer supply portion 42a is formed on 
the developer cartridge 42. In the cartridge developer 45 
supply portion 42a, four cartridge developer supply 
ports 42u are formed in the surface perpendicular to the 
rotational central axis L1 of the developer cartridge 42 
at predetermined equal intervals. Further, two cartridge 
protrusions 42v are formed in the vicinity of the car- so 
tridge developer supply ports 42u on the vertical surface 
of the cartridge developer supply portion 42a. 

A plate-like cartridge opening/closing cap portion 
42c, to open and close the cartridge developer supply 
port 42u, is rotatably provided in the direction of the ver- 55 
tical surface with respect to the rotational central axis L1 
of the developer cartridge 42 in the cartridge developer 
supply portion 42a, and the cartridge opening/closing 
cap portion 42c is shown in Fig. 22. Fig. 22(a) is a plan 



view of the cartridge opening/closing cap portion 42c, 
Fig. 22(b) is a sectional view along XXIIA-XXIIA in Fig. 
22, and Fig. 22(c) is a sectional view along XXIIB-XXIIB 
in Fig. 22. 

In the cartridge opening/closing cap portion 42c, 
four opening portions 42x which are communicated to 
the cartridge developer supply ports 42u, are provided 
with equal intervals. Further, four cartridge open- 
ing/closing cap groove portions 42x are provided in the 
vicinity of the opening portions 42w. 

The cartridge opening/closing cap portion 42c is 
assembled by being superimposed on the cartridge 
developer supply portion 42a. The cartridge protrusion 
42v of the cartridge developer supply portion 42a is 
positioned in the opening portion 42w of the cartridge 
opening/closing cap portion 42c, while the cartridge 
opening/closing cap groove portion 42x of the cartridge 
opening/closing cap portion 42c is positioned in the car- 
tridge developer supply ports 42u of the cartridge devel- 
oper supply portion 42a. 

The cartridge protrusion 42v of the cartridge devel- 
oper supply portion 42a regulates the rotation within the 
range of the opening portion 42w of the cartridge open- 
ing/closing cap portion 42c. The cartridge opening/clos- 
ing cap portion 42c can rotate only within the range in 
which the cartridge protrusion 42v comes into contact 
with both sides of the opening portion 42w, and opens 
and closes the cartridge developer supply port 42u. 
When the cartridge developer supply port 42u is com- 
municated to the opening portion 42w, the developer 
cartridge 42 is in the opened status, and when the car- 
tridge developer supply port 42u is not communicated to 
the opening portion 42w, the developer cartridge 42 is in 
the closed status. 

The developer cartridge holder portion 43 is struc- 
tured as shown in Fig. 23. Fig. 23(a) is a front view of 
the developer cartridge holder portion 43, while Fig. 
23(b) is a sectional view along XXIII-XXIII in Fig. 23(a). 
The cartridge holder developer supply portion 43c is 
formed in the developer cartridge holder portion 43. In 
the cartridge holder developer supply portion 43c, four 
cartridge holder portion developer supply ports 43u are 
formed, with the same intervals, in the surface perpen- 
dicular to the rotational central shaft L1 of the developer 
cartridge 42, and the cartridge holder portion protru- 
sions 43v are formed. The cartridge holder open- 
ing/closing cap portion 43e is provided in the developer 
cartridge holder portion 43. 

The cartridge holder opening/closing cap portion 
43e is shown in Fig. 24. Fig. 24(a) is a front view of the 
cartridge holder opening/closing cap portion 43e, Fig. 
24(b) is a sectional view along XXIVA-XXIVA in Fig. 
24(a), and Fig. 24(c) is a. sectional view along XXIVB- 
XXIVB in Fig. 24(a). In the cartridge holder open- 
ing/closing cap portion 43e, opening portions 43w are 
formed, and further, the cartridge holder opening/clos- 
ing cap groove portion 43x is formed. 

The cartridge holder opening/closing cap portion 
43e is assembled by being superimposed on the car- 
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tridge holder developer supply portion 43c of the devel- 
oper cartridge holder portion 43, and is rotatably 
provided in the surface perpendicular to the rotational 
central axis L1 of the developer cartridge 42, in the car- 
tridge holder developer supply portion 43c of the devel- 5 
oper cartridge holder portion 43. Cartridge holder 
portion protrusions 43v of the cartridge holder devel- 
oper supply portion 43c are positioned in the opening 
portion 43w of the cartridge holder opening/closing cap 
portion 43e, and the cartridge protrusions 42v of the 70 
cartridge developer supply portion 42a are positioned in 
the cartridge holder opening/closing cap groove por- 
tions 43x of the cartridge holder opening/closing cap 
portion 43e. 

The cartridge holder portion protrusions 43v of the is 
cartridge holder developer supply portion 43c regulate 
the rotation within the range of the opening portion 43w 
of the cartridge holder opening/closing cap portion 43e. 
The cartridge holder opening/closing cap portion 43e is 
limited to rotate within the range in which the cartridge 20 
holder portion protrusions 43v come into contact with 
either side of the opening portions 43w, and thereby 
opens and closes the cartridge holder portion developer 
supply ports 43 u. When the cartridge holder portion 
developer supply ports 43u are communicated to the 25 
opening portions 43w, the cartridge holder portion 
developer supply ports 43u are in the opened status, 
while when the cartridge developer supply ports 42u are 
not communicated to the opening portions 43w, the car- 
tridge developer supply ports 42u are in the closed sta- 30 
tus. 

Accordingly, as shown in Rg. 25(a), when the car- 
tridge developer supply portion 42a is positioned at a 
predetermined angle of with respect to the cartridge 
opening/closing cap portion 42c. the opening portions 35 
42w are not communicated to the cartridge developer 
supply ports 42u, and then cartridge developer supply 
ports 42u are in the closed status. In this case, when the 
cartridge holder opening/closing cap portion 43e is not 
rotated, the cartridge holder developer supply portion 40 
43c and cartridge holder opening/closing cap portion 
43e, of the developer cartridge holder portion 43, are 
positioned at a predetermined angle of p t , as shown in 
Fig. 26(a), and the opening portions 43w are not com- 
municated to the cartridge holder portion developer 45 
supply ports 43u, and then the cartridge holder portion 
developer supply ports 43u are in the closed status. 

The developer cartridge 42 is rotated in the arrowed 
direction, and as shown in Fig. 25(b), when the car- 
tridge developer supply portion 42a is positioned at a so 
predetermined angle ct 2 with respect to the cartridge 
opening/closing cap portion 42c, the cartridge devel- 
oper supply ports 42u are communicated to the opening 
portions 42w in the range Et, partially shown by slant- 
ing lines. In this case, as shown in Fig. 26(b), the car- 55 
tridge holder opening/closing cap portion 43e is rotated 
by the cartridge protrusions 42v of the cartridge devel- 
oper supply portion 42a. and is positioned at a predeter- 
mined angle of with respect to the cartridge holder 



developer supply portion 43c. Then, the cartridge 
holder portion developer supply ports 43u are commu- 
nicated to the opening portions 43w in the range E3, 
partially shown by slanting lines. The range E3 which is 
partially shown by slanting lines, coincides with the 
range E1, partially shown by slanting lines, in which 
state the cartridge developer supply ports 42u are com- 
municated to the opening portions 42w. 

When the developer cartridge 42 is further rotated, 
and as shown in Fig. 25(c), the cartridge developer sup- 
ply portion 42a is located at a predetermined position 
with respect to the cartridge opening/closing cap por- 
tion 42c, and then, the cartridge developer supply ports 
42u are communicated to the opening portions 42w 
within the range shown by slanting lines. In this case, as 
shown in Fig. 26(c), the cartridge holder opening/clos- 
ing cap portion 43e is further rotated by the cartridge 
protrusions 42v of the cartridge developer supply por- 
tion 43 e, the cartridge holder opening/closing cap por- 
tion 43e is located at a predetermined position with 
respect to the cartridge holder developer supply portion 
43c, and the opening positions 43w are communicated 
to the cartridge holder portion developer supply ports 
43u within the range E3, partially shown by slanting 
lines. The range E4 shown by slanting lines, coincides 
with the range E2, shown by slanting lines, in which the 
opening portions 42w are communicated to the car- 
tridge developer supply ports 42u. 

As described above, the cartridge developer supply 
ports 42b and the cartridge holder portion developer 
supply ports 43d are structured such that these supply 
ports are opened and closed when the developer car- 
tridge 42 is attached to the developer cartridge holder 
portion 43 while being rotated. 

When the developer cartridge 42 is attached to the 
developer cartridge holder portion 43 while being 
rotated, the cartridge developer supply ports 42u and 
the cartridge holder portion developer supply ports 43u 
are opened, and developer can be supplied. Thus, the 
cartridge opening/closing cap portion 42c having the 
cartridge developer supply ports 42u, and the cartridge 
holder opening/closing cap portion 43e having the car- 
tridge holder portion developer supply ports 43u, in 
which these supply ports are opposed to each other in 
the surface perpendicular to the rotational central axis 
L1 of the developer cartridge 42, are opened and closed 
when the developer cartridge 42 is attached to or 
detached from the developer cartridge holder portion 43 
while being rotated. Thereby, the developer supply ports 
of the developer cartridge 42 can be securely opened 
and closed by a simple structure. Further, when the 
developer supply ports are provided such that the sup- 
ply ports are opposed to each other in the surface per- 
pendicular to the rotational central axis of the developer 
cartridge 42, the developer can be smoothly supplied 
via the direction of the rotational central axis of the 
developer cartridge 42. 
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Claims 

1 . A developer cartridge, capable of being attached to 
and detached from an image forming apparatus, 
comprising: 

a) a cartridge main body having a shape for 
moving said developer toward a developer sup- 
ply port when said cartridge main body is 
rotated around a rotation axis; 

b) said developer supply port for supplying said 
developer to said image forming apparatus; 
and 

c) an opening/closing covering member for 
opening said developer supply port; 

wherein said opening/closing covering mem- 
ber includes an engagement member for connect- 
ing said developer supply port with said 
opening/closing covering member so that said 
engagement member positions said opening/clos- 
ing covering member at an opened state of said 
developer supply port when said developer car- 
tridge is mounted in said image forming apparatus 
and said developer cartridge is rotated around said 
rotation axis. 

2. The developer cartridge of claim 1 , wherein a direc- 
tion of the opening/closing motion of said open- 
ing/closing covering member of said developer 
cartridge is structured parallel to said rotation axis. 

3. The developer cartridge of claim 2, said developer 
supply portion of said developer cartridge further 
includes a guiding-recess portion for guiding said 
developer toward said developer supply port by 
rotation of said cartridge main body. 

4. The developer cartridge of claim 1 , wherein a direc- 
tion of the opening/closing motion of said open- 
ing/dosing covering member of said developer 
cartridge is structured perpendicular to said rota- 
tion axis. 

5. The developer cartridge of claim 4, further com- 
prises a developer supply portion which includes 
said developer supply port; wherein said developer 
supply portion further includes a guiding-recess 
portion for guiding said developer toward said 
developer supply port by rotation of said cartridge 
main body. 

6. The developer cartridge of claim 5, wherein said 
developer supply portion further includes an 
inclined surface portion for sliding and falling said 
developer, having been guided to said developer 
supply port by said guiding-recess portion, to said 
image forming apparatus. 



7. An image forming apparatus comprising: 

a developing means for developing an image 
with developer; 
5 a developer container means for supplying said 

developer to said developing means; 
a developer cartridge, being attachable to and 
detachable from said developer container 
means; and 

1° a driving means for rotating said developer car- 

tridge; 

wherein said developer cartridge further 
includes: 

is a) a cartridge main body having a shape 

for moving said developer toward a first 
developer supply port when said cartridge 
main body is rotated around a rotation axis 
by said driving means; 

so b) said first developer supply port for sup- 

plying said developer to said image form- 
ing apparatus; and 

c) a first opening/dosing covering member 
for opening said first developer supply 
25 port; 

wherein said first opening/closing covering 
member includes a first engagement member for 
connecting said first developer supply port with said 

30 first opening/closing covering member so that said 
first engagement member positions said first open- 
ing/closing covering member at an opened state of 
said first developer supply port when said devel- 
oper cartridge is mounted in said image forming 

35 apparatus and said developer cartridge is rotated 
around said rotation axis. 

8. The image forming apparatus of claim 7, wherein 
said developer container means indudes: 

40 

a) a second developer supply port for supplying 
said developer from said first developer supply 
port to said developer container means; and 

b) a second opening/closing covering member 
45 for opening said second developer supply port; 

wherein said second opening/closing cover- 
ing member indudes a second engagement mem- 
ber for connecting said second developer supply 

50 port with said second opening/closing covering 
member so that said second engagement member 
positions said second opening/closing covering 
member at an opened state of said second devel- 
oper supply port when said developer cartridge is 

55 mounted in said image forming apparatus and said 
developer cartridge is rotated around said rotation 
axis. 

9. The image forming apparatus of claim 8, further 
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comprising: a third engagement member for con- 
necting said developer container means and said 
developer cartridge so that said third engagement 
member moves said first opening/closing covering 
member until said first developer supply port is 5 
opened and said second opening/closing covering 
member until said second developer supply port is 
opened when said developer cartridge is mounted 
in said image forming apparatus and said developer 
cartridge is rotated around said rotation axis. w 



tridge further includes an inclined surface portion 
for sliding and falling said developer, having been 
guided to said developer supply port by said guid- 
ing-recess portion, to said image forming appara- 
tus. 



10. The image forming apparatus of claim 7, further 
comprising: 



a developer cartridge holder means for holding 15 
said developer cartridge; wherein said devel- 
oper cartridge holder means further includes a 
drive regulation means for stopping rotation of 
said driving means when said first open- 
ing/closing covering member is opened. 20 



11. The image forming apparatus of claim 7, further 
comprising: 



a developer cartridge holder means for holding 25 
said developer cartridge; wherein said devel- 
oper cartridge holder means further includes a 
supply guide for sliding and falling said devel- 
oper toward said developer container portion. 

30 

12. The image forming apparatus of claim 7. wherein a 
direction of the opening/closing motion of said first 
opening/closing covering member of said developer 
cartridge is structured parallel to said rotation axis. 

35 

13. The image forming apparatus of claim 12, wherein 
said developer cartridge comprises a developer 
supply portion which includes said first developer 
supply port; wherein said developer supply portion 
further includes a guiding-recess portion for guiding 40 
said developer toward said first developer supply 
port by rotation of said cartridge main body. 



14. The image forming apparatus of claim 7, wherein a 
direction of the opening/closing motion of said first 45 
opening/closing covering member of said developer 
cartridge is structured perpendicular to said rota- 
tion axis. 



15. The image forming apparatus of claim 14, wherein so 
said developer cartridge comprises a developer 
supply portion which includes said first developer 
supply port; wherein said developer supply portion 
further includes a guiding-recess portion for guiding 
said developer toward said first developer supply 55 
port by rotation of said cartridge main body. 



16. The image forming apparatus of claim 15. wherein 
said developer supply portion of said developer car- 
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